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Component Group:  'grilers and Senore Praparad: M. Ollver
CH hem: NELE | Approvad: T. Nguyen
Compament; LPFTP Discharge Tamparature Transduce: iFE.3) Approval Dala; B0
Part Nutrber: RES T2 Change #: 1
Falture Moda: Etronecus oulpyl shgnal, CHractve # CCBD MEA.H 4004
Papa: 1o
Critizality
Phasz Failure f Effec! Description Harard Reforance
5d Errgneous vulput sional fram one ar both sarsors sl quainication dmdts will result In ef-namnal miktuee rabls o peration and deplation ol 1121
41 Rropellants durkg mainslage, Mission ahort may el i off-nominal Fropellant consumption feads to a SLE engina shutdown ar ME-GdM

pramaturs propelland depletlzn. ;
Redwmdansy Sereans; SEHMSOR STSTEM - ENGINE SYITEA: UNLIKE REDUNMDANCY

A Pass - Redundanl hardviam ftems sre capatle of chacho durdng Acemal graund lerraround.
B:Fall - Loes of & recund ant Tramcwase rlama is nok detectalia duriag 'zht,
C. Pazs - Lasa of redimdad hizmwares terms coold rok reapk fron a Eingle eradible event.
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DESIGN
Componenl Graup: lgniters and Senzome Frepared: M. Cllver
CIL ltern: Jage-ot ' Apptoved; T. Nguyan
Companenl: LPFTP Digcharge Tamparature Trarmducer (F2.3) Approval Data: 1720/
Part Humber; RESTHI 2 Changa #: 1
Fallure Mado: Errenecus output slgnal. Diraclive 8: CCHD MEZH 4984

Poge; 1of1

Dexign | Dacumant Ralamhes

FAILLIRE CAUSE: A Openin circull; braken plalinum zansig eternent. Sroken leadwira or leadwirs connacilons,

ELECTRON'C, ELECTRICAL, AND ELECTROMECHANICAL PARTS FOR THE TRANSDUCERS IMVOLVED IN THIS FLRCTION HAVE BEEN SELECTED FROM THE CLASS S OR ECUIVALENT
APPROVED PARTS SELECTION (1), THE TRANSOUCER SENSOR ELFMENT IS MADE FRO REFERENCE PURITY PLATINUE WIRES MOUNTED DN A STRAIN FREE SLUPPORT
PROTECTED BY CERAMIC INSULATION, SEMSING ELEMENT IS PROTECTED BY & PERFORATED STAINLESS STEEL SHIELD REDLCIMG MECHANIGAL OR INSULATICH DAMAGE,
FERFORATILING M THE SHIELD PROVIGES £XFOSURE TO CRYQGEMIC LIQUIDS. PROCESS USED FOR BRAZING ANDH LEADWIRE CONNECTIONS ARE CONTROLLED BY
SPECIMCATION {2) LEADWIRE CONNECTIONS ARE BRAZED IM A STRAIN FREE CONFIGURATION AND COVERED VWTH AN INSULATIMG HEAT SHRINK TUBING, UPPER WIRING
PLTTING FREVEMNTS WIRE MOVEMENT AND SUSSEQUENT WIRING FAILURES {a1.

[1) BSM0AD2E; (20 RCTOC2: {1 RL100G4
FAILURE CAUSE: B: Receptacle pin damage; shartlag plo-to-pin or pinta-shell

CORNECTOR SCLCCTION OF THE ASSENELIES 3 CONTROLLED BY ROCKETDYNE SPECIFICATIM REQUIREMENTS ;. THE CONNECTOR DESIGH MCORPORATES FEATURES SLICH
A3 RUBBER SEALS, CORROSION RESISTANT PINS, LOCKING CONNECTORS, AND COMTROLLED ELECTRICAL CONNECTIONS TO PREVENT MALFUNCTION, THE CONNECTORS ARFE N
ACCORDANCE WITH STANDARDS FOR USE OM ROCKET PRCFPELLED VEHICLES (2), THE PINS ARE NICKEL UNDERPLATED AND BOLD OYERFLATED TOPREVENT SORROSION AND
MINIAIZE COMNTACT RESISTAMCE. THE PLATING 1S CONTROLLED PER SPECIFICATION (2). THE COMNMECTORS HAVE COMPLETED HARNESS DVS TESTING AMO SENSOR Dvs
TESTING [3).

1) RCT002; (2YRCT2X2. |3 Ov5-55ME-202, DVS-55ME-211
FAILURE CALISE:  C:Change of Intarnal resistanes roisod by malsture, corrogion, or eantamination,

SENSDRS ARE HERMETHAILY BEALED TO PROTECT FROM CONTAMIMATION A BACK FILL OF THE SENSOR GAVITY |S DONE TO INCORPORATE AN INERT PURGE, PREVENTING
CORRCSION OR CORBENGATION IMTHE SENSGR (1), LEAK RATE RECKIREMENTS ARE CONTRGLLED PER SPECIFICATION T PREVENT INCHICYANCE OF FOREIGH SUBSTANGES
AMD PREVENT LOSS OF THE IMERT GAS BACKFILL [MTERNAL POTTIMG PROTEGTS FROM CORROSION (1.

{1) RC7002
FAILURE GAUSE:  O: Structural fallure of probe.

THE CRYOGENIC TEMPERATURE TRAMSOUCER (1) IS MADE FROM INGONEL 525 TEMSILE §TRENGTH, RESISTANCE TO GENERAL CORROSION, WELBARILITY T0 308 SERIES CRES.
AND RESISTANCE TO STRESS CORROSION CRACKING ARE PRIMARY REASONS FOR SELECTING THIS MATERIAL (2). HYDRGGEN ENVIRONMENT EMBRITTLEMENT (S NOT
CONSIOERED 4 PROBLEM UNDER THIS CONDITION GF USE. THE SHIELD IS GAS TUNGSTEN ART WELDED T0 THE FRONT HOUSING. WELDING IS CONTROLLED BY SPECIFICATION
(.

{1t RES7002: [2) MSFC BPEC-522, RESASEI6
FAILUAE CAUSE: ALL CALUSEE

SENSCR SVSTENW DEZIGN PROVIDES REDUNDARCY TO THE ELECTRICAL COMPONENTS TG PRECIUDE ALL SINGLE POINT FAILURES OF THE GONTROL FUNGTIONS. THE SENSQRS
ARE A VENDOR (TEW. DRAWING SPECIFICATION AND MANUFACTURING PROGESSES ARE CONTROLLED BY ROCKETOYHE (11. ALL SENSOR DESIGNS ARE SUBJECTED TO A
GRITIGAL DESIGN REVIEWY. ANY DESIGN CHANGES ARE RE-REVIEWRD (1). THE REST002.231 SENSORS HAVE COMPLETED DESIGN YERIFIGATION TESTING (2), INCLUGING
VIBRATION TESTING (2). THE -241 BESIGN IS IDENTICAL TO THE -231 WITH THE ADDITION OF A WORKMANSHIP SCREENING REQUIREMENT, THE REST002.241 SENSOR HAS BEEN
QUALIFIED BY SHlILARITY ). THE MINIMUK FACTORS OF SAFETY MEET CE)REQUIREMENTS (5}, THE SENSORS WERE ANALYZED FOR HIGH CYCLE FATIGUE AND LW OTOLE
FATUGUE LIFE AND MEET GE)RECLUIREMENTS (8). TABLE J306 LISTS ALL THE FMEA(CIL WELDS AND MENTIFIES THOSE WELOS I WHICH THE SRITICAL INITIAL FLAW SIZE 15 NaT
DETECTABLE, AND THOSE WELDS N WHICH THE ROQT SIDE IS NOT ACCESSIBLE FOR INSPECTION. THESE WELDLS HAVE BEEN ASSESSED AS ACCEPTABLE FOR FLIGHT BY RISK
ASSESSMENT (7). THE CONTROLLER MOMITOR SYSTEM IS COMPRISED OF RECUMDANT SENSOR ELECTROMICS, REDUNDANT HARNESSES, AND REDUNGANT CONTROLLER
CHAMNNELS (5).

(1) RCFQCE: (2) DVE-55WE-200, RE5-BIE0; (31 RE5-203-11, (4) RS5-8650; (5) RES-B546, CPIZORN00EA, [5] RLMS2Z, CPIANROMIB, (7} RES-B756; () CPANGROADA 32 3.5 I
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INSPECTION AND TEST

Compeonent Group:  Igniters and Sensare Proparad: M. Ofver
CIL Bam: JEOE-01 ' Approvead: T. ¥guyon
Compo el LFFTP Discharge Tarmparabure Transgucer (F2.3) Approval Dats: Jarg9
Part Huinber: RES¥pO2 : . Change 2: i
Faiture Mode: Errangous culput shgnal, Okectve ¥ CCBD ME3-H 4904
Pagen 1gf 2
Faiiute Czusas Significanl Characlerlsiics Irspactanis) f Testfs) Dagumeant Refarenge
A TEMPERATLIRE RES 7O
TRANSDUCER
COMPOMERT INTESRITY THE ELEMENT MATERIAL IS INSPECTED FER SPECIFICATIOMN RECLUIREMENTS. RCTO02
PROCESSES USED IN THE TRANSOUCER MA NUFACTUAE AMD ASSEMBLY ARE YERIFIED FER
EPECIFICATION AND INCLUTE: RCTO0Z2
= ELECTRICAL CONNECTIONS MADE BY BAAMKG, RL10mI3
- ENCAPSLULATION OF COMPCMENTS.
B TEMPERATURE REZF02
TRANSTRICER RES1252
COMNECTCR RECEPTACLE
CONMECTOR IMTEGRITY THE PLATIHG ON THE SONMECTOR FiNG 15 INSPECTED PER SPECIFICATION RECGUIREMEMTS. RC12a2
THE FOLLOWANG TESTS ARE PERECRMED DURING MANUFAC TURING AHD SENSOR ACCEPTAMCE
- TRAMSOUCERS ARE CALIDRATED ACTDG?
- INSULATION RESISTANCE BETVWEEN PINS AND THE CASE IS YERIFIED TO BE WITHIN RCMINZ
SPECIFICATION. RC 002

- DIELECTRIC VOLTAGE TESTS MEMSURE THE CURRENT LEARAGE BETVWEEN PING AND CASE AND
VERIFY THEMW TO BE WNTHIN SPEGIFICATION.

o TEMPERATLRE REST )2
TRAMSOUCER )
IMTERMNAL CLEAMLINESS CLEANLINESS REQUIREMENTS ARE YERIFIED PER SPECIFICATION DURIMNG MANUFAST LIRING OF RCTO02
THE TRANSCUCERS.

INSULATION RESISTAMCE BETWEEN CONNECTOR FING AMD CASE 13 VERIFIED TO MEET
SPECIFICATION REQUIREMENTA.

WELD INTEGRITY ‘ALL WELDS ARE INSPECTED TO DRAVING AND SPECIFICATION REQUIREMENTS FER WELD CLASS.
INSPECTHONS INCLUDE: WISUAL EHAAEMSICHAL, PENETRANT, RADIOGRAFHIC, ULTRASDMIC, AM0
FILLER MATERML AS AFFLICABLE.

ASSENELY IMTEGRITY AFTER THE CASE 1€ WELDED, HELIUM LEAK TESTS ARE PERFORMED T0 VERIFY HFRMETIC SEAL
O TEMPERATLIRE . RE37O)2
TRANSDUCER
MATERIAL INTEGRITY MATERIAL INTEQRITY IS5 VERIFIED PER SPECIFICATION RECUIREMENTS. RCron
ALL CALSES TEMPERATURE RESTOD2
TRAMSDLCZER
ASSEMBLY INTEGRITY ALL VENODR INSFECTION AND TEST CRITERIA IZ UNCER ROCEETCYHE ARPROVAL AND CONTROI.  ROO00

TRANSCUCERS ARE SUBJECTED TO A, WORKMANSHIF SCREENING ACPEDTAMGE TEQT IMAY iR k-
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Coarrpons up: Ignitara and Sensars Prepared: KL QIR
CIL ltem: JI36-01 Anpronded: T. Hgurye.,
Companent: LPFTP Dlxcharga Temgeraiure Transdicer (F2,3) Approval Date: 3099
Par Number: RESTO02? Chanpgn #- 1
Fallure Moda: Ermenecus output 3/gnal, Dirscthva A C2BD ME3D1-4944
\ Paga: of 2
Fafllure Causeaz Figriflcaqt Characler.slics Irzgoctiangs) ! Testis) Dioctament Retarancs
ALL CAUSES AGSEMOLY INIECRITY TRAHNZOUCERS ARE CALIBRATED ' RO
H3T FIRE ACLEFTANCE SFMSCR OPERATION IS VERIFIED THROUGH HOY FIRE ACCEFTANGE TESTING. RO
TESTING (3FECH RLM)
DATA REWVIEY ALL CONTROLLER DATA FRO'Y THE PREVIQLS FLIGHT QR HOT MIRE |5 RENVIEWED. ANY MSFC PLMN 1273
AHOMELOUS CONDITION NOTED REQRJIRES FURTHER TESTING OR HARDWARE REPLACEMENMT
FRADE T THE MEXT FLMSHT
PRE-FLIGHT CPECEO T SEMNIOR OFERATIQN IS YERIFIED EYERY MISSION FLOW BY SUCCESSFUL COMPLETICH. OF THE CMREE Va1 02010
CONTROLEER SEMEOR ELECTRICAL CHECHKOUT, (LAST TESTY CMRSD S00FAL, 213
Fature History; Comprahen she failure hislory data ia mainta nedin ihe Frablem Reporting delebass [PRAMSPRACH)

Ooaralional Lse:

Raterance. MASA letler 542 14287308 1nd Rockettyna lether BARCOGTEL

FAILURE MODE CAM BE OETCETED IM REALTIME BY THE FLIGHT CONTROL TEAM WHO WILL EVALUATE EFFECTE L0 VEMICLE PERFORMANCE AND AB ORT
GAPABILITY. BASED DM THIS EVALUATION THE APPROFRIATE ABQRT MODE DR SYSTEM COMNFISURATION WILL BE SELECTED. FAILURE DETECTION CUES AND
ASSOCIATED 55ME PERFORMANGE DATA HAVE BEEN CODRDIMATED BE IWEEN THE ENGINERR NG AMD FLICHT OPERATIONS DREAMZATIONS WITH THE
REZPGMSES DOCLMAENTED: [ MIS2I0M FLIGHT RULES.
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